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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 8/28/07 has been entered. 

Response to Arguments 

Applicant's arguments with respect to claims 1, 2-9, 16, 17, 29-31, 39, 41 and 45 have been 
considered but are moot in view of the new ground(s) of rejection as explained hereunder. 

Applicant has amended claims 1 and 30 by adding new limitations (for example in claim 1 - 
"comprising quartz having raised portions thereon" and "a thermal barrier adjacent to said backside of the 
holding device, the thermal barrier comprising a thermally variable material and a reflecting surface 
facing the plurality of heating units; 

a cooling unit coupled to the back side of the holding device such that said thermal barrier is interposed 
between the cooling unit and the heating unit, said cooling unit configured to cool said wafer;" etc. 
Further applicant has also cancelled claim 16. 

Accordingly claims 1-15, 25-40 and 42-45 are now pending, out of which claims 1-9, 16, 29-31 
and 45 are active. 

New references [Park (US PGPUB No. 2004/021 1 772), Kato et al (US Patent No. 5,609,689) 
and Kaneko et al (US Patent No. 5,223, 11 3)] when combined with Ogura read on amended claim 1 
limitations. Accordingly claims 1-9 and 39 have been rejected under 35 USC 103 (a) as explained below. 
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Further, balance claims 17, 29-31 and 45 have also been rejected under 35 USC 103 (a) as explained 
below. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 

Claims 1-9, and 39 are rejected under 35 U^S.C. 103(a) as being unpatentable over Ogura et 
al (US PGPUB No. 2002/0125240) in view of Park (US PGPUB No. 2004/0211772), Kato et al (US 
Patent No. 5,609,689) and Kaneko et al (US Patent No. 5,223,113). 
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Regarding Claim 1 : Ogura et al teach a wafer heating apparatus 110 (Figures 6A, 6B) comprising 
a substrate holder having a holding device 1 1 1 that has a wafer support surface configured to support a 
wafer and a backside surface, and further has a recesses 1 1 la with its middle portion extending along the 
wafer surface and end portions that extend to openings in the backside surface of support base 1 1 1 . A 
heater 1 12 is disposed in the groove 111a. Ogura et al also teach the support base is mounted in the 
processing chamber with the help of a support tube (Figure 6A and paragraphs 0006-0009). 

Ogura et al do not teach wafer support surface comprising quartz having raised portions, plurality 
of heater (heating units) having carbon wire heater formed of fibers and enclosed in tube, connecting 
terminals, a thermal barrier with a reflecting surface adjacent to holding device and disposed between the 
heating unit and a cooling unit, and a coupling unit coupled to the cooler unit and configured to mount the 
substrate holder to a processing chamber. 

Park teaches a heating unit comprising a carbon fiber heater 20 having a middle section sealed 
within a quartz tube 1 0 and opposing ends that extend to an exterior of the tube and where connecting 
terminals 30 are formed. Park also teach that such heating unit is used in semiconductor manufacturing 
apparatus (for example. Figure 4 and paragraphs 0004, 0043-0053). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to replace the sheathed heater of Ogura with the a carbon heater sealed in a quartz tube as 
taught by Park to provide a heater suitable for operating at high temperature in plasma processing 
apparatus. 

Ogura et al in view of Park do not teach wafer support surface comprising quartz having raised 
portions, a thermal barrier with a reflecting surface adjacent to holding device and disposed between the 
heating unit and a cooling unit, and a coupling unit coupled to the cooler unit and configured to mount the 
substrate holder to a processing chamber. 
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Kato et al teach a wafer processing apparatus comprising a wafer support surface comprising 
quartz (support members 20) and raised portions 21 for supporting a wafer W. Kato et al further teach that 
the apparatus further comprises a heater unit 13 with a reflector 16, a cooling unit 17 and a coupling unit 
18 (for example, Figure 1 and column 3, line 42 to column 4, line 35). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide a wafer support surface having raised portions, and a cooling unit with a coupling 
unit as taught by Kato et al in the apparatus of Ogura et a! in view of Park to avoid direct contact of wafer 
with the wafer support surface, and temperature control of wafer by the cooling unit enabling 
compactness of the processing chamber (used in conjunction with the heating unit of Ogura et al). 

Ogura et al in view of Park and Kato et al do not teach a thermal barrier with a reflecting surface 
adjacent to backside of the holding device and disposed between the heating unit and the cooling unit. 

Kaneko et al teach a wafer processing apparatus comprising a heating unit with a heater 53, a 
cooling unit 20 and a thermal barrier 56 made of a thermally variable material (quartz) and disposed 
between the heating and cooling units and having reflecting surface facing the heating unit 54 and having 
insulating coupling units 22 {having lower thermal conductivity than cooling unit 17 (aluminum - Kato et 
al) and heating unit (quartz - Kato et al) [for example, Figure 2 and column 4, lines 1-45], 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide a thermal barrier having a reflecting surface and disposed between the heating unit 
and the cooling unit as taught by Kaneko et al in the apparatus of Ogura et al in view of Park and Kato et 
al to provide thermal isolation between the heating and the cooling units. 

Regarding Claims 2-9: Ogura et al teach that recess 1 1 la is shaped as per shape of the heating 
unit. Further, Ogura et al in view of Park, Kato et al and Kaneko et al teach the heating unit comprises a 
curved tube 20 (Figure 4 - Park) mounted in a curved recess 111b (Figure 6A - Ogura et al). It would be 
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obvious to mount a circular, square, rectangular, elliptical or a U-shaped tube into a correspondingly 
shaped recess in the holding device (paragraph 0007 - Ogura et al). 

Regarding Claim 39: Ogura et al in view of Park, Kato et al and Kaneko et al teach a single 
heating unit on a single holding device. It would be obvious to duplicate the wafer heating assembly 
(including holding device with corresponding heating units) to increase through-put during wafer 
processing. 

In this connection it has been ruled by courts (Case law): 

"Duplication of parts was held to have been obvious. SL Regis Paper Co, v. Beemis Co. Inc. 193 
USPQ 8, 1 1 (1977); In re Harza 124 USPQ 378 (CCPA I960)." 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ogura et al (US 
PGPUB No. 2002/0125240) in view of Park (US PGPUB No. 2004/0211772), Kato et al (US Patent 
No. 5,609,689) and Kaneko et al (US Patent No. 5,223,113) as applied to claims 1-9, 39 and further 
in view of Szekeresch et al (US Patent No. 6,919,538). 

Regarding Claim 17: Ogura et al in view of Park, Kato et al and Kaneko et al teach all limitations 
of the claim except temperature sensor coupled to substrate holder. 

Szekeresch et al teach an apparatus (Figure 1) that includes a base plate (substrate holder) 3 for 
holding substrate S and having grooves 7 that help divide the underside of plate 3 into plurality of square 
shaped heating elements 10 and where each heating element (that is substrate holder) is provided with 
temperature sensors (not shown in figure) (column 4, lines 10-50). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a temperature sensors with holding device as taught by Szekeresch et al in the 
apparatus of Ogura et al in view of Park, Kato et al and Kaneko et al to enable monitor the temperature of 
holding device. 
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Claims 29-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ogura et al 
(US PGPUB No. 2002/0125240) in view of Parli (US PGPUB No. 2004/0211772), Kato et al (US 
Patent No. 5,609,689) and Kaneiio et al (US Patent No. 5,223,113) as applied to claims 1-9, 39 and 
further in view of Takahashi et al (US Patent No. 6106,628). 

Regarding Claim 29: Ogura et al in view of Park, Kato et al and Kaneko et al teach all limitations 
of the claim except a cover coupled to holding device. 

Takahashi teach an apparatus (Figure 1) that includes a wafer heating assembly comprising: 

a base (holding device) B with susceptors 8, 9 and having a plurality of grooves (recesses) 14, the 
base (holding device) having turntables (wafer supports) 2, 3 configured to support a wafer 1; 

a plurality of heating units 4, 5 disposed in respective grooves (recesses) 14 wherein at least one 
heating unit comprises heater 13; 

rotary shafts 6, 7 to which turn-tables are attached on a common axis of rotation C. 

Takahashi further teach that heaters 13 are resistive heaters and are enclosed by quartz cover plate 
16. Takahashi also teach turn-tables 2, 3 (like cover) coupled to the base (holding device) B {Figure 1 and 
column 2, line 15 to column 3, line 5}. 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide a cover for being coupled to heating device as taught by Takahashi in the apparatus of Ogura et al 
in view of Park, Kato et al and Kaneko et al to enable provide transmission of thermal energy from the 
heaters and also provide mechanical protection to the heaters. 

Regarding Claim 30: Kato et al teach raised portions 21 to avoid direct contact between wafer and 
the substrate support. It would be obvious to provide such raised portions on the cover (as taught by 
Takahashi) to provide gap between the wafer and the cover surface in view of teaching of Kato et al. 
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Regarding Claim 31 : Ogura et al in view of Park, Kato et al, Kaneko et al and Takahashi et a! 
teach raised portions on the wafer support surface (as already explained above under claim 1). Further it is 
known in art to use a temperature sensor as one of the substrate supporting pins (raised portion) on a 
substrate support surface. 

Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ogura et al (US 
PGPUB No. 2002/0125240) in view of Park (US PGPUB No. 2004/0211772), Kato et al (US Patent 
No. 5,609,689) and Kaneko et al (US Patent No. 5,223,113) as applied to claims 1-9, 39 and further 
in view of Schaper et al (US Patent No. 6,353,209). 

Regarding Claim 45: Ogura et al in view of Park, Kato et al and Kaneko et al teach all limitations 
of the claim except alternate cooling mechanism corresponding to carbon wire heating elements to 
increase speed of thermal response and configured to flow gas or other coolant fluid. 

Schaper et al teach an apparatus (Figure 4A, 7A-C) that includes a thermal processing module 50 
for temperature control of substrate 10 and includes heating elements 56 whose temperature can be 
independently controlled and further includes a cooling plate (cooling mechanism) 62 that helps to cool or 
control the ramp rate of individual heating elements [column 3, line 20 to column 4, line 10 and column 5, 
line 5 to column 6, line 55). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide cooling mechanism as taught by Schaper et al in the apparatus of Ogura et al in view 
of Park, Kato et al and Kaneko et al to achieve desired temperature profiles during substrate processing. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Rakesh K. Dhingra whose telephone number is (571)-272-5959. The examiner can 
normally be reached on 8:30 -6:00 (Monday - Friday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
. from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 



Rakesh K. Dhingra 
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Primary Examiner 
Art Unit 1792 



